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Description 

Technical Field 

This invention relates to gas turbine engines, and 
more particularly to a rotor blade having an integral plat- 
form and to a rotor assembly according to the preambles 
of claims 1 and 3 respectively and as known from GB- 
A-2 119 027. 

Background of the Invention 

A typical gas turbine engine has an annular axially 
extending flow path for conducting working fluid sequen- 
tially through a compressor section, a combustion sec- 
tion; and a turbine section. The compressor section in- 
cludes a plurality of rotating blades which add energy to 
the working fluid. The working fluid exits the compressor 
section and enters the combustion section. Fuel is 
mixed with the compressed working fluid and the mix- 
ture is ignited to add more energy to the working fluid. 
The resulting products of combustion are then expand- 
ed through the turbine section. The turbine section in- 
cludes another plurality of rotating blades which extract 
energy from the expanding fluid. A portion of this ex- 
tracted energy is transferred back to the compressor 
section via a rotor shaft interconnecting the compressor 
section and turbine section. The remainder of the ener- 
gy extracted may be used for other functions. 

Recent gas turbine engine development has result- 
ed in rotor blades having more effective and efficient in- 
teraction with fluid flowing in the flow path. This has re- 
sulted in fewer rotor blades per disk and a lighter rotor 
assembly. As a consequence of having fewer rotor 
blades per disk, the spacing between adjacent rotor 
blades has increased. 

Each of the rotor blades includes an airfoil portion, 
a root portion, and a platform. The airfoil portion extends 
through the flow path and interacts with working fluid to 
transfer energy between the rotor blade and working flu- 
id. The root portion engages the attachment means of 
the disk. The platform typically extends laterally from the 
rotor blade to a platform of an adjacent rotor blade. The 
platform is disposed radially between the airfoil portion 
and the root portion. The platform includes a radially out- 
ward facing flow surface. The plurality of platforms ex- 
tends circumferentially about the longitudinal axis of the 
gas turbine engine to define a radially inner flow surface 
for working fluid. This inner flow surface confines work- 
ing fluid to the airfoil portion of the rotor blade. 

Platforms are generally of two types. The first is a 
chevron type which includes laterally edges curved to 
approximate the airfoil shape of the rotor blade. This 
type of shape minimizes the lateral extension of the plat- 
form from the rotor blade. Minimizing the lateral exten- 
sion, or cantilevered portion of the platform, minimizes 
the rotationally caused bending stress in the platform. 

The second type of platform includes parallel lateral 



edges which extend linearly in an axial orientation. Par- 
allel edges provide for ease of manufacture of the rotor 
blades into the disk but result in platforms which extend 
further outward from the blade. The lateral extension of 
5 the platform becomes more significant as the spacing 
between adjacent rotor blades increases. The combina- 
tion of parallel, linear edges and increased rotor blade 
spacing results in a platform having a significant canti- 
lever. 

10 As a result of the lateral extension, this type of plat- 
form has higher bending stress than a comparable chev- 
ron platform. The bending stress is particularly signifi- 
cant in the region of the attachment of the platform to 
the root portion and airfoil portion of the rotor blade. To 

is accommodate this stress, the parallel edged platform is 
typically made thicker,- in the radial 'dimension, with a 
lateral taper. Increasing the thickness of the platform 
adds to the bulk of the blade and adversely affects op- 
erating efficiency of the gas turbine engine. 

20 Another concern associated with the parallel edged 
platforms is the overheating of the platforms. The later- 
ally outermost portion of the platforms receive little cool- 
ing from the core cooling fluid passing through the rotor 
blade. Therefore this portion of the platform is subject 

25 to degradation as a result of overheating. Degradation 
of the platform reduces the effectiveness of the platform 
to confine the flow of working fluid to the airfoil portion 
of the blade and thereby causes a reduction in opera- 
tional efficiency of the gas turbine engine. 

30 A solution to the overheating of the platform is to 
provide cooling fluid to the platform. Typically this in- 
volves having cooling holes pass radially through the 
platform to a damper cavity located underneath the plat- 
form. The damper cavity contains cooling fluid which 

35 has passed through various passages within the rotor 
assembly to provide cooling to the rotor assembly. This 
cooling fluid then passes out through the cooling holes 
and cools the platform in the vicinity of the cooling holes. 
A problem associated with cooling holes of this type 

40 has been to properly locate them. Due to pressure fluc- 
tuations over the surface of the platform, the pressure 
differential between the damper cavity and the flow path 
fluctuates along the surface of the platform. This may 
lead to a negative pressure differential near the cooling 

45 hole and may cause ingestion of working fluid through 
the cooling hole and into the damper cavity. Within the 
damper cavity the ingested working fluid heats up the 
cavity and may cause degradation to nearby structure, 
including the platform, the damper, and the disk attach- 

50 ment area. In addition, non-gaseous products in the 
working fluid may block the cooling holes and reduce or 
prevent cooling fluid from exiting the damper cavity, 
thereby blocking cooling fluid from flowing over the flow 
surface of the platform. 

55 The above art notwithstanding, scientists and engi- 
neers under the direction of Applicants' Assignee are 
working to develop effective cooling means for rotor 
blade platform. 
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Disclosure of the Invention 

The present invention was predicated in part upon 
the recognition that flow through a circumferentially 
spaced array of rotor blades generates flow vortices be- 
tween airfoil portions of adjacent rotor blades, hereinaf- 
ter referred to as interblade vortices. As the spacing be- 
tween adjacent rotor blades increases, the strength of 
each of these interblade vortices rotates about an axially 
oriented axis. The interblade vortices generate flow di- 
rected radially inward along the pressure surface side 
of the airfoil portions and radially outward along the suc- 
tion side of the airfoil portions. This non-axially directed 
flow creates a pressure fluctuation along the surface of 
the platform such that higher pressure regions exist near 
the junction of the pressure surface side of the airfoil 
portion and the platform than at the laterally outer edges 
of the platform. 

According to the present invention, a rotor blade in-, 
eludes a platform having a first cooling hole extending 
between a core cooling passage and the platform and 
a second cooling hole extending between an under-plat- 
form cavity and the platform. The first cooling hole pro- 
vides a film of cooling fluid over the region of the platform 
nearest the airfoil portion of the blade. The second cool- 
ing hole provides a film of cooling fluid over the laterally 
outermost region of the platform. 

According further to the present invention, each of 
the cooling holes includes an exit disposed on the sur- 
face of the platform and a flow directed axis, wherein 
the cooling hole axis is aligned with a streamline of the 
interblade vortices in the vicinity of the exit. 

According to a specific embodiment of the present 
invention, a turbine rotor blade assembly includes a disk 
and a plurality of circumferentially spaced, hollow rotor 
blades, the rotor blades being in communication with a 
source of cooling fluid and including an airfoil portion, a 
root portion, and a platform having a first cooling hole in 
communication with the cooling fluid flowing through the 
rotor blade and a second cooling hole in communication 
with cooling fluid within a clamper cavity between adja- 
cent rotor blades. The cooling holes are disposed in the 
pressure surface side of the platform and have longitu- 
dinal axes which are aligned with a flow streamline of 
the interblade vortices over the exit of the cooling holes. 
The first cooling hole provides high pressure cooling flu- 
id which, upon exiting the cooling holes, is directed over 
the surface of the platform near the junction of the plat- 
form and airfoil portion. The second cooling hole pro- 
vides cooling fluid at a lower pressure than the first cool- 
ing hole but which is directed over the surface of the 
laterally outermost portion of the platform. 

A principle feature of the present invention is the 
two types of cooling holes in the platform, one in com- 
munication with the core cooling fluid and the other in 
communication with under-platform cooling fluid. Anoth- 
er feature is the location of the cooling holes with the 
first cooling hole nearest the airfoil portion and the sec- 



ond cooling hole laterally outward of the first. A further 
feature is the alignment of the cooling holes with the flow 
streamlines of the interblade vortices. A still further fea- 
ture is the directionality of the cooling holes relative to 

5 the surface of the platform. 

A primary advantage of the present invention is the 
effective cooling of the platform as a result of the cooling 
scheme. The first cooling hole provides high pressure 
cooling fluid in the region where the interblade vortices 

10 causes flow path pressure to be highest. The second 
cooling hole provides lower pressure cooling fluid in a 
region where flow path pressure is lower. Another ad- 
vantage of the present invention is the effective use of 
the cooling fluid exiting the cooling holes as a result of 

is the alignment and directionality of the cooling holes. The 
cooling fluid exiting the cooling holes is directed at an 
acute angle relative to the surface of the platform to en- 
courage the cooling fluid to form a film over the surface. 
In addition, engagement of the interblade vortices flow 

20 also encourages the exiting cooling fluid to form a film 
of cooling fluid over the platform surface. 

The foregoing and other objects, features and ad- 
vantages of the present invention become more appar- 
ent in light of the following detailed description of the 

25 exemplary embodiments thereof, as illustrated in the ac- 
companying drawings. 

Brief Description of the Drawings 

30 FIG. 1 is a cross sectional side view of a gas turbine 
engine. 

FIG. 2 is a perspective view of adjacent rotor blades 
with other rotor assembly structure removed for clarity. 

FIG. 3 is a top view of the adjacent pair of rotor 
35 blades with the cooling holes shown by dashed lines. 

FIG. 4 is a view taken along line 4-4 of FIG. 3 with 
arrows indicating the flow of cooling fluid and the inter- 
blade vortices. 

40 Best Mode for Carrying Out the Invention 

FIG. 1 illustrates a typical axial flow gas turbine en- 
gine 12. The gas turbine engine includes a compressor 
section 14, a combustor 16, and a turbine section 18. A 

45 flow path 22 extends axially through the gas turbine en- 
gine and defines a passage for working fluid to pass se- 
quentially through the compressor section, the combus- 
tor and the turbine section. 

The turbine section includes a plurality of rotor as- 

50 semblies 24, each rotor assembly including a rotatable 
disk 26 and a plurality of circumferentially spaced rotor 
blades 28 extending radially from the disk. As shown in 
FIG. 2, each rotor blade includes an airfoil portion 32 
which extends through the flow path, an integral plat- 

55 form 34 which extends laterally about the rotor blade 
and a root portion 36 which engages the disk to retain 
the rotor blade to the disk. The airfoil portion includes a 
leading edge 38, a pressure surface 42, a suction sur- 
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face 44, and a trailing edge 46. The airfoil portion is hol- 
low and is within fluid communication with cooling pas- 
sages 48 through the root portion. The cooling passages 
of the root portion are in fluid communication with a 
source of high pressure cooling fluid, typically a supply 
of compressor air which bypasses the combustion proc- 
ess. The cooling fluid within the airfoil section is typically 
expelled through cooling holes which extend between 
the hollow air portion and the flow path. 

The platform includes an outer surface 52 which ex- 
tends laterally to be in close proximity to the platform of 
an adjacent rotor blade. The plurality of platforms and 
their outer surfaces define a radially inner flow surface 
for working fluid within the flow path. In this way the plat- 
forms confined the working medium to the airfoil portion 
of the rotor blade to maximize the interaction between 
the airfoil portion and the working fluid and the efficiency 
of the energy transfer between the working fluid and the 
airfoil portion. The platform also includes an underside 
54, a plurality of first cooling holes 56, and a plurality of 
second cooling holes 58. The underside of the platforms 
defines in part a damper cavity 62 (see FIG. 4) between 
adjacent rotor blade root portions. The damper cavity 
typically retains vibration damping means to minimize 
the vibration of the rotor blade during operation. The plu- 
rality of first cooling holes extend along the pressure sur- 
face of the airfoil from the leading edge to the trailing 
edge. This set of cooling holes approximates the shape 
of the pressure surface of the airfoil as shown in FIGs. 
3 and 4,. Each of the first cooling holes extends between 
a core cooling passage and the platform outer surface 
and is disposed radially between the platform-to airfoil- 
fillet 64 and a platform-to-root fillet 66. The first cooling 
hole includes an inlet 68 which provides means of fluid 
communication between the core passage and the cool- 
ing hole and an outlet 72 which provides means of com- 
munication between the cooling hole and the flow path. 
Each of the first cooling holes is angled relative to the 
radial axis 74 such that cooling fluid is directed radially 
outward and laterally away from the pressure surface of 
the airfoil. The outlet of each of the first cooling holes is 
shaped to provide diffusion of the cooling fluid exiting 
the first cooling hole. Diffusing the exiting cooling fluid 
spreads the cooling fluid over a greater area and lowers 
the flow velocity of the cooling fluid. Lowering the veloc- 
ity increases the likelihood that the cooling fluid will not 
separate from the surface and will form a film over the 
surface. 

The plurality of second cooling holes extend be- 
tween the damper cavity and the platform outer surface 
and include an inlet 76 providing fluid communication 
between the second cooling hole and the damper cavity 
and an outlet 78 providing fluid communication through 
the cooling hole and the flow path. Each of the second 
cooling holes is disposed along the laterally outward 
portion of the pressure side platform. The second cool- 
ing holes are also angled relative to the radial axis to 
direct cooling fluid radially outward and laterally away 



from the pressure surface of the airfoil portion. The exits 
of each of the second cooling holes is also shaped to 
provide means of diffusing the cooling fluid exiting the 
second cooling holes. 

5 As shown in FIGs. 3 and 4, an interblade vortice 82 
extends between the adjacent blades and rotates about 
an axially oriented axis. The vortice is represented as a 
plurality of flow stream lines which indicate the direction 
of flow within the vortices. This vortice carries fluid radi- 

10 ally inward along the pressure surface of each blade, 
then laterally between the pressure surface and the suc- 
tion surface of an adjacent blade, and then radially out- 
ward along the suction surface. The effect of this vortice 
is to increase the total pressure along the surface of the 

is platform nearest the airfoil pressure surface. The pres- 

• ' sure along the outer surface decreases laterally outward 
from the pressure surface. Each of the first cooling holes 
and second cooling holes is aligned such that the direc- 
tion of fluid flow through the cooling holes approximates 

20 the lateral direction of flow of the inner blade vortices 
near the outlet of each cooling hole. 

During operation, working fluid passes axially 
through the rotor blade assembly. Engagement of the 
working fluid and the plurality of rotor blades generates 

25 pressure variations along the outer surface of the plat- 
form. As discussed previously, the vortices generate a 
pressure gradient which decays in a direction laterally 
outward from the pressure surface of the airfoil. In ad- 
dition, pressure losses occur as the working fluid passes 

30 axially through the rotor blade assembly such that the 
region of the platform of the outer surface near the lead- 
ing edge as a high pressure region and the pressure 
along the outer surface decays axially downstream from 
the leading edge. The resulting pressure feel along the 

35 outer surface has a relatively high pressure region for- 
ward of the leading edge and along the pressure surface 
junction with the outer surface of the platform. A rela- 
tively low pressure region exists at the laterally outward 
edge and at approximately at the mid span of the airfoil 

40 portion. 

As shown in FIG. 4, core cooling fluid passes radi- 
ally outward from the root portion towards the airfoil por- 
tion. A portion of this core cooling fluid passes through 
the first cooling hole inlets, along the first cooling holes 

45 and out the first cooling hole exits. The core cooling fluid 
is drawn from the compressor section and is relatively 
low temperature and relatively high pressure fluid as 
compared to the working fluid passing through the rotor 
assembly. This ensures that cooling fluid exiting the first 

50 cooling holes will flow radially outward and into the flow 
path. In addition this provides the coolest fluid in the re- 
gion of the platform subject to the highest temperatures. 

The second cooling holes use the cooling fluid with- 
in the damper cavity as a source of cooling fluid. Fluid 

55 within the damper cavity consists of cooling fluid from 
the compressor section which has leaked around vari- 
ous seals and which has followed a tortuous path before 
flowing into the damper cavity. As such, the cooling fluid 
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within the damper cavity is at a lower pressure and high- 
er temperature than the core cooling fluid. For this rea- 
son this cooling fluid may be at too low a pressure to be 
used as cooling fluid in the higher pressure regions of 
the platform. Use of this cooling fluid may lead to inges- 
tion of working fluid into the damper cavity and thereby 
degrade the rotor assembly. The damper cavity cooling 
fluid, however, may be ejected out into the lower pres- 
sure regions of the platform, as shown in FIGs. 2, 3 and 
4. 

The fluid exiting the first cooling holes and the sec- 
ond cooling holes does so at an angle relative to the 
radial axis such that is encouraged to flow laterally over 
the outer surface. In addition, the fluid exiting the first 
cooling holes and second cooling holes engages the 
flow within the vortices which further encourages the 
cooling fluid to flow over the outer surface in a lateral 
direction between the pressure surface and suction sur- 
face. The combination of first cooling holes and second 
cooling holes as shown in FIGs. 2 and 3 provides a film 
or blanket of cooling fluid over the pressure surface side 
of the platform, with the coolest highest pressure fluid 
being concentrated in the high pressure high tempera- 
ture region of the platform and with the remaining cool- 
ing fluid concentrated in the lower pressure region of the 
platform. In this way the effectiveness of the platform 
cooling is optimized and the amount of cooling fluid nec- 
essary to cool a platform is thereby minimized. 



Claims 

1. A rotor blade (28) for an axial flow gas turbine en- 
gine (1 2) disposed about a longitudinal axis, the gas 
turbine engine including an axially directed flow 
path (22) defining a passage for working fluid, a ro- 
tor assembly (24) including a rotatable disk (26) and 
the rotor blade (28), and a source of cooling fluid, 
the rotor blade (28) including an airfoil section (32) 
extending through the flow path (22), the airfoil por- 
tion (32) including a pressure surface (42) and a 
suction surface (44), the airfoil portion (32) having 
a hollow core, a root portion (36) disposed radially 
inward of the airfoil portion (32) and engaged with 
the disk (26) to secure the blade (28) to the disk 
(26), the root portion (36) including a core path de- 
fining a flow path for cooling fluid, the core path be- 
ing in fluid communication with the source of cooling 
fluid and with the hollow core of the airfoil portion 
(32), and a platform (34) extending laterally from the 
blade (28) and disposed radially between the airfoil 
portion (32) and the root portion (36), the platform 
(34) including an outer surface (52) defining a flow 
surface for the flow path (22), a first fillet (64) ad- 
joining the outer surface (52) and the airfoil portion 
(32), an inner surface (54) defining in part an under 
platform cavity (62), and a second fillet (66) adjoin- 
ing the inner surface (54) and the root portion (36), 



wherein the rotor blade (28) is characterized by in- 
cluding: 

a first cooling hole (56) that extends between 
the core path and the outer surface (52), the first 

5 cooling hole (56) being disposed radially inward of 
the first fillet (64) and radially outward of the second 
fillet (66), the first cooling hole (56) having an inlet 
(68) disposed in the core path and an exit (72) dis- 
posed on the outer surface (52) and laterally out- 

io ward of the first fillet (64), and a second cooling hole 
(58) that extends between the under platform cavity 
(62) and the outer surface (52), the second cooling 
hole (58) including an inlet (76) disposed on the in- 
ner surface (54) and an exit (78) disposed on the 

75 outer surface (52), the second cooling hole exit (78) 
• disposed laterally outward of' the first cooling hole 
exit (72). 

2. The rotor blade (28) according to claim 1 , wherein 
20 the rotor assembly (24) includes a plurality of rotor 

blades (28) spaced circumferentially about the disk 
(26), the spacing being such that an interblade vor- 
tex (82) is generated between adjacent blades (28), 
the interblade vortex (82) having an axially oriented 

25 axis and a plurality of flow streamlines extending 
between adjacent blades, and wherein the first 
cooling hole (56) includes a first cooling hole axis 
oriented in the direction of flow through the first cool- 
ing hole (56), the first cooling hole axis being 

30 aligned with one of the flow streamlines, and where- 
in the second cooling hole (58) includes a second 
cooling hole axis oriented in the direction of flow 
through the second cooling hole (58), the second 
cooling hole axis being aligned with one of the flow 

35 streamlines. 

3. A rotor assembly (24) for a gas turbine engine (12) 
disposed about a longitudinal axis, the gas turbine 
engine (12) including an axially directed flowpath 

40 (22) defining a passage for working fluid and a 
source of cooling fluid, the rotor assembly (24) in- 
cluding a rotatable disk (26), and a plurality of rotor 
blades (28), wherein each of the plurality of rotor 
blades (28) includes an airfoil section (32) extend- 

4S jng through the flow path (22), the airfoil portion (32) 
including a pressure surface (42) and a suction sur- 
face (44), the airfoil portion (32) having a hollow 
core, a root portion (36) disposed radially inward of 
the airfoil portion (32) and engaged with the disk 

so (26) to secure the blade (28) to the disk (26), the 
root portion (36) including a core path defining a 
flow path for cooling fluid, the core path being in fluid 
communication with the source of cooling fluid and 
with the hollow core of the airfoil portion (32), and 

55 a platform (34) extending laterally from the blade 
(28) and disposed radially between the airfoil por- 
tion (32) and the root portion (36), the platform (34) 
including an outer surface (52) defining a flow sur- 
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face for the flow path (22), a first fillet (64) adjoining 
the outer surface (52) and the airfoil portion (32), an 
inner surface (54) defining in part an under platform 
cavity (62), and a second fillet (66) adjoining the in- 
ner surface (54) and the root portion (36), wherein s 
the rotor assembly (24) is characterized by includ- 
ing: 

a first cooling hole (56) that extends between 
the core path and the outer surface (52), the first 
cooling hole (56) being disposed radially inward of 10 
the first fillet (64) and radially outward of the second 
fillet (66), the first cooling hole (56) having an inlet 
(68) disposed in the core path and an exit (72) dis- 
posed on the outer surface (52) and laterally out- 
ward of the first fillet (64), and a second cooling hole is 
(58) that extends between the under platform cavity 
(62) and the outer surface (52), the second cooling 
hole (58) including an inlet (76) disposed on the in- 
ner surface (54) and an exit (78) disposed on the 
outer surface (52), the second cooling hole exit (78) 20 
disposed laterally outward of the first cooling hole 
exit (72). 

4. The rotor assembly (24) according to Claim 3, 
wherein the plurality of rotor blades (28) are spaced 25 
circumferentially about the disk (26), the spacing 
being such that an interblade vortex (82) is gener- 
ated between adjacent blades (28), the interblade 
vortex (82) having an axlally oriented axis and a plu- 
rality of flow streamlines extending between adja- 30 
cent blades (28), and wherein the first cooling hole 
(56) includes a first cooling hole axis oriented in the 
direction of flow through the first cooling hole (56) 
the first cooling hole axis being aligned with one of 
the flow streamlines, and wherein the second cool- 35 
ing hole (58) includes a second cooling hole axis 
oriented in the direction of flow through the second 
cooling hole (58), the second cooling hole axis be- 
ing aligned with one of the flow streamlines. 



be (26) zusammenwirkt, wobei der Wurzelbereich 
(36) einen Kernweg aufweist, der einen Stromungs- 
weg fur Kuhlfluid definiert und sich mit der Quelle 
von Kuhlfluid und mit dein hohlen Kern des Strd- 
mungsprofiibereichs (32) in Stromungsverbindung 
befindet, und eine Plattform (34) aufweist, die sich 
seitlich von der Laufschaufel (28) erstreckt und ra- 
dial zwischen dem Strdmungsprofilbereich (32) und 
dem Wurzelbereich (36) angeordnet ist, wobei die 
Plattform (34) eine auGere Oberflache (52), die eine 
Stromungsoberflache fur den Stromungsweg (22) 
definiert, eine erste Ausrundung (64), welche die 
auGere Oberflache (52) an den Strdmungsprofilbe- 
reich (32) anschlieGt, eine innere Oberflache (54), 
die zum Teil einen Unter-Plattform-Hohlraum (62) 
definiert, und* eine zweite Ausrundung (66) auf- 
weist, welche die innere Oberflache (54) an den 
Wurzelbereich (36) anschlieGt, wobei die Rotorlauf- 
schaufel (28) gekennzeichnet ist durch 

eine erste Kuhloffnung (56), die sich zwischen 
dem Kernweg und der auGeren Oberflache (52) 
erstreckt, wobei die erste Kuhloffnung (56) ra- 
dial innerhalb der ersten Ausrundung (64) und 
radial auGerhalb der zweiten Ausrundung (66) 
angeordnet ist und einen EinlaG (68), der in 
dem Kernweg angeordnet ist, und einen Aus- 
laB (72), der in der auGeren Oberflache (52) 
und seitlich auGerhalb der ersten Ausrundung 
(64) angeordnet ist hat, und 
eine zweite Kuhloffnung (58), die sich zwischen 
dem Unter-Plattform-Hohlraum (62) und der 
auGeren Oberflache (52) erstreckt, wobei die 
zweite Kuhloffnung (58) einen EinlaG (76), der 
an der inneren Oberflache (54) angeordnet ist, 
und einen AuslaG (78), der an der auGeren 
Oberflache (52) angeordnet ist, aufweist, wobei 
der AuslaG (78) der zweiten Kuhloffnung seit- 
lich auGerhalb des Auslasses (72) der ersten 
Kuhloffnung angeordnet ist. 



Patentanspruche 

1 . Rotorlaufschauf el (28) fOr eine Axialstrdmungsgas- 
turbinenmaschine (12), die um eine Langsachse 
herum angeordnet ist, wobei die Gasturbinenma- 
schine einen axial gerichteten Stromungsweg (22), 
der eine Passage fur Arbeitsfluid definiert, eine Ro- 
toranordnung (24), die eine Rotorscheibe (26) und 
die Rotorlaufschaufel (28) aufweist, und eine Quel- 
le fur Kuhlfluid aufweist, wobei die Rotorlaufschau- 
fel (28) einen Stromungsprofilbereich (32), der sich 
durch den Stromungsweg (22) erstreckt, eine 
Druckflache (42) und eine Sogflache (44) aufweist 
und einen hohlen Kern hat, einen Wurzelbereich 
(36), der radial innerhalb des Strdmungsprofilbe- 
reichs (32) angeordnet ist und mit der Scheibe (26) 
zum Befestigen der Laufschaufel (28) an der Schei- 



2. Rotorlaufschaufel (28) nach Anspruch 1 , wobei die 
Rotoranordnung (24) eine Mehrzahl von Rotorlauf- 
schaufeln (28) aufweist, die umfangsmaGig um die 

45 Scheibe (26) beabstandet sind, wobei der Abstand 
derart ist, daG zwischen benachbarten Laufschau- 
feln (28) ein Zwischenschaufel-Wirbel (82) erzeugt 
wird, wobei der Zwischenschaufel-Wirbel (82) eine 
axial orientierte Achse und eine Mehrzahl von 

50 FlieG-Strdmungslinien aufweist, die sich zwischen 
benachbarten Laufschaufeln erstrecken, und wobei 
die erste Kuhloffnung (56) eine erste Kuhldffnungs- 
achse aufweist, die in Richtung der Stromung durch 
die erste Kuhloffnung (56) orientiert ist, wobei die 

55 erste Kuhloffnungsachse mit einer der FlieG-Stro- 
mungslinien ausgerichtet ist, und wobei die zweite 
Kuhloffnung (58) eine zweite in Richtung der Stro- 
mung durch die zweite Kuhloffnung (58) orientierte 
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zweite Kuhloffnungsachse aufweist, wobei die 
zweite Kuhloffnungsachse mit einer der FlieG-Strd- 
mungslinien ausgerichtet ist. 

3. Rotoranordnung (24) fur eine Gasturbinenmaschi- 
ne (12), die um eine Langsachse herum angeordnet 
ist, wobei die Gasturbinenmaschine (12) einen axial 
gerichteten Strdmungsweg (22), der eine Passage 
fur Arbeitsfluid definiert, und eine Quelle fur Kuhl- 
fluid aufweist, wobei die Rotoranordnung (24) eine 
Rotorscheibe (26) und eine Mehrzahl von Rotor- 
laufschaufeln (28) aufweist, wobei jede aus der 
Mehrzahl von Rotorlaufschaufeln (28) einen Strd- 
mungsprofilabschnitt (32), der sich durch den Strd- 
mungsweg (22) erstreckt, der eine Druckflache (42) 
■ r und eine Sogflache (44) aufweist und einen hohlen 
Kern hat, einen Wurzelbereich (36), der radial in- 
nerhalb des Strom ungsprofilbereichs (32) angeord- 
net ist und mit der Scheibe (26) zusammenwirkt, um 
die Laufschaufel (28) an der Scheibe (26) zu befe- 
stigen, wobei der Wurzelbereich (36) einen Kem- 
weg aufweist, der einen Strdmungsweg fur Kuhl- 
fluid definiert und sich mit der Quelle von Kuhlfluid 
und mit dem hohlen Kem des Strdmungsprofilbe- 
reichs (32) in Fluidverbindung befindet, und eine 
Plattform (34) aufweist, die sich von der Laufschau- 
fel (28) sertlich erstreckt und radial zwischen dem 
Stromungsprofilbereich (32) und dem Wurzelbe- 
reich (36) angeordnet ist, wobei die Plattform (34) 
eine auGere Oberflache (52), die eine erste Stra- 
in ungsoberflache f Or den Strdmungsweg (22) defi- 
niert, eine erste Ausrundung (64), welche die auGe- 
re Oberflache (52) an den Stromungsprofilbereich 
(32) anschlieGt, eine innere Oberflache (54), die 
zum Teil einen Unter-Plattform-Hohtraum (62) defi- 
niert, und eine zweite Ausrundung (66) aufweist, 
welche die innere Oberflache (54) an den Wurzel- 
bereich (36) anschlieGt, wobei die Rotoranordnung 
(24) gekennzeichnet ist durch: 

eine erste Kuhloffnung (56), die sich zwischen 
dem Kernweg und der auGeren Oberflache (52) 
erstreckt, radial innerhalb der ersten Ausrun- 
dung (64) und radial auGerhalb der zweiten 
Ausrundung (66) angeordnet ist und einen Ein- 
laG (68), der in dem Kernweg angeordnet ist, 
und einen AuslaG (72), der an der auGeren 
Oberflache (52) und seitlich auGerhalb der er- 
sten Ausrundung (64) angeordnet ist, und 
eine zweite Kuhloffnung (58), die sich zwischen 
dem Unter-Plattform-Hohlraum (62) und der 
auGeren Oberflache (52) erstreckt, einen Ein- 
laG (76), der an der inneren Oberflache (54) an- 
geordnet ist, und einen AuslaG (78) aufweist, 
der an der auGeren Oberflache (52) angeord- 
net ist, wobei der zweite KuhldffnungsauslaG 
(78) seitlich auGerhalb des ersten Kuhldff- 
nungsauslasses (72) angeordnet ist. 



4. Rotoranordnung (24) nach Anspruch 3, wobei die 
Mehrzahl von Rotorlaufschaufeln (28) umfangsma- 
Gig um die Scheibe (26) beabstandet ist, wobei der 
Abstand derart ist, daG zwischen benachbarten 

5 Laufschaufeln (28) ein Zwischenschaufel-Wirbel 
(82) erzeugt wird, wobei der Zwischenschaufel-Wir- 
bel (82) eine axial orientierte Achse und eine Mehr- 
zahl von FlieG-Stromungslinien aufweist, die sich 
zwischen benachbarten Laufschaufeln (28) er- 

io strecken, und wobei die erste Kuhloffnung (56) eine 
erste Kuhloffnungsachse aufweist, die in Strd- 
mungsrichtung durch die erste Kuhloffnung (56) ori- 
entiert ist, wobei die erste KGhldffnungsachse mit 
einer der FlieG-Stromungslinien ausgerichtet ist, 

is und wobei die zweite Kuhloffnung (58) eine zweite 
Kuhloffnungsachse aufweist, die in Strdmungsrich- 
tung durch die zweite Kuhloffnung (58) orientiert ist, 
wobei die zweite Kuhloffnungsachse mit einer der 
FlieG-Stromungslinien ausgerichtet ist. 

20 

Revendlcations 

1 . Pale tournante (28) pour un moteur a turbine a gaz 

25 & ecoulement axial (12) dispose autour d'un axe 
longitudinal, le moteur a turbine a gaz comprenant 
un chemin d'ecoulement dirige axialement (22) qui 
definit un passage pour un fluide de travail, un en- 
semble rotor (24) comprenant un disque mobile en 

30 rotation (26) et la pale tournante (28), et une source 
de fluide de refroidissement, la pale tournante (28) 
comprenant une partie formant surface portante 
(32) s'etendant a travers le chemin d'ecoulement 
(22), la partie formant surface portante (32) com- 

35 prenant un intrados (42) et une surface d'aspiration 
(44), la partie formant surface portante (32) com- 
portant un noyau central creux, une partie d'empat- 
tement (36) disposee radialement vers I'interieur de 
la partie formant surface portante (32) et cooperant 

40 avec le disque (26) de facon a fixer la pale (28) au 
disque (26), la partie d'empattement (36) compre- 
nant un chemin de noyau central qui definit un che- 
min d'ecoulement pour le fluide de refroidissement, 
le chemin de noyau central etant en communication 

45 fluidique avec la source de fluide de refroidissement 
et avec le noyau central creux de la partie formant 
surface portante (32), et une plate-forme (34) 
s'etendant Iat6ralement depuis la pale (28) et dis- 
posee radialement entre la partie formant surface 

50 portante (32) et la partie d'empattement (36), la pla- 
te-forme (34) comprenant une surface exterieure 
(52) qui definit une surface d'ecoulement pour le 
chemin d'ecoulement (22), un premier cong6 de 
raccordement (64) contigu a la surface exterieure 

55 (52) et a la partie formant surface portante (32), une 
surface interieure (54) definissant en partie une ca- 
vite (62) sous-jacentea la plate-forme, et un second 
conge de raccordement (66) contigu a la surface 
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interieure (54) et a la partie d'empattement (36), la 
pale tournante (28) etant caracterisee par : 

un premier trou de refroidissement (56) qui 
s'etend entre le chemin de noyau central et la sur- 
face exterieure (52), le premier trou de refroidisse- s 
ment (56) etant dispose radlalement vers I'interieur 
du premier conge de raccordement (64) et radiale- 
ment vers I'exterieur du second conge de raccorde- 
ment (66), le premier trou de refroidissement (56) 
comportant une entree (68) disposee dans le che- 10 
min de noyau central et une sortie (72) disposee sur 
la surface exterieure (52) et lateralement vers I'ex- 
terieur du premier conge de raccordement (64), et 
un second trou de refroidissement (58) qui s'etend 
entre la cavite (62) sous-jacente a la plate-forme et is 
la surface exterieure (52), le second trou de refroi- 
dissement (58) comprenant une entree (76) dispo- 
see sur la surface interieure (54) et une sortie (78) 
disposee sur la surface exterieure (52), la sortie de 
second trou de refroidissement (78) etant disposed 20 
lateralement vers I'exterieur de la sortie de premier 
trou de refroidissement (72). 

2. Pale tournante (28) selon la revendication 1, dans 
laquelle I'ensemble rotor (24) com p rend une plura- 2s 
lite de pales tournantes (28) espacees circonteren- 
tiellement autour du disque (26), I'espacement 
etant tel qu'un tourbillon inter-pales (82) est produit 
entre des pales (28) adjacentes, le tourbillon inter- 
pales (82) ) ayant un axe oriente axialement et une 30 
pluralite de lignes d'ecoulement s'etendant entre 
des pales adjacentes, et dans laquelle le premier 
trou de refroidissement (56) comprend un axe de 
premier trou de refroidissement oriente dans la di- 
rection d'ecoulement a travers le premier trou de re- 35 
froidissement (56), I'axe de premier trou de refroi- 
dissement etant aligne avec une des lignes d'ecou- 
lement, et dans laquelle le second trou de refroidis- 
sement (58) comprend un axe de second trou de 
refroidissement oriente dans la direction d'ecoule- *o 
ment a travers le second trou de refroidissement 
(58), I'axe de second trou de refroidissement etant 
aligne avec une des lignes d'ecoulement. 

3. Ensemble rotor (24) pour un moteur a turbine a gaz 45 
(12) ) dispose autour d'un axe longitudinal, le mo- 
teur a turbine a gaz (12) comprenant un chemin 
d'ecoulement dirig6 axialement (22) qui definit un 
passage pour un fluide de travail et une source de 
fluide de refroidissement, I'ensemble rotor (24) so 
comprenant un disque mobile en rotation (26), et 
une pluralite de pales tournantes (28), dans lequel 
chacune de la pluralite de pales tournantes (28) 
comprend une partie formant surface portante (32) 
s'etendant a travers le chemin d'ecoulement (22), ss 
la partie formant surface portante (32) comprenant 

un intrados (42) et une surface d'aspiration (44), la 
partie formant surface portante (32) comportant un 



noyau central creux, une partie d'empattement (36) 
disposee radlalement vers I'interieur de la partie for- 
mant surface portante (32) et cooperant avec le dis- 
que (26) de f aeon a fixer la pale (28) au disque (26), 
la partie d'empattement (36) comprenant un chemin 
de noyau central qui definit un chemin d'ecoulement 
pour le fluide de refroidissement, le chemin de 
noyau central etant en communication fluidique 
avec la source de fluide de refroidissement et avec 
le noyau central creux de la partie formant surface 
portante (32), et une plate-forme (34) s'etendant la- 
teralement depuis la pale (28) et disposee radiale- 
ment entre la partie formant surface portante (32) 
et la partie d'empattement (36), la plate-forme (34) 
comprenant une surface exterieure (52) qui definit 
une surface d'ecoulement pour le chemin d'ecoule- 
ment (22), un premier conge de raccordement (64) 
contigu a la surface exterieure (52) et a la partie for- 
mant surface portante (32), une surface interieure 
(54) definissant en partie une cavite (62) sous- 
jacente a la plate-forme, et un second conge de rac- 
cordement (66) contigu a la surface interieure (54) 
et a la partie d'empattement (36), I'ensemble rotor 
(24) etant caracterise par : 

un premier trou de refroidissement (56) qui 
s'etend entre le chemin de noyau central et la sur- 
face exterieure (52), le premier trou de refroidisse- 
ment (56) etant dispose radialement vers I'interieur 
du premier conge de raccordement (64) et radiale- 
ment vers I'exterieur du second conge de raccorde- 
ment (66), le premier trou de refroidissement (56) 
comportant une entr6e (68) disposee dans le che- 
min de noyau central et une sortie (72) disposee sur 
la surface exterieure (52) et lateralement vers I'ex- 
terieur du premier conge de raccordement (64), et 
un second trou de refroidissement (58) qui s'etend 
entre la cavite (62) sous-jacente a la plate-forme et 
la surface exterieure (52), le second trou de refroi- 
dissement (58) comprenant une entree (76) dispo- 
see sur la surface interieure (54) et une sortie (78) 
disposee sur la surface exterieure (52), la sortie de 
second trou de refroidissement (78) etant disposee 
lateralement vers I'exterieur de la sortie de premier 
trou de refroidissement (72). 

4. Ensemble rotor (24) selon la revendication 3, dans 
lequel la pluralite de pales tournantes (28) est es- 
pacee circonferentiellement autour du disque (26), 
I'espacement etant tel qu'un tourbillon inter-pales 
(82) est produit entre des pales (28) adjacentes, le 
tourbillon inter-pales (82) ayant un axe oriente axia- 
lement et une pluralite de lignes d'ecoulement 
s'etendant entre des pales (28) adjacentes, et dans 
lequel le premier trou de refroidissement (56) com- 
prend un axe de premier trou de refroidissement 
oriente dans la direction d'ecoulement a travers le 
premier trou de refroidissement (56), I'axe de pre- 
mier trou de refroidissement etant aligne avec une 
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des lignes d'ecoulement, et dans lequel le second 
trou de refroidissement (58) comprend un axe de 
second trou de refroidissement oriente dans la di- 
rection d'ecoulement a travers le second trou de re- 
froidissement (58), I'axe de second trou de refroi- 
dissement etant aligne avec une des lignes d'ecou- 
lement. 
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